Compound ICA-105574 prevents arrhythmias induced by cardiac delayed repolarization.
Impaired ventricular repolarization can lead to long QT syndrome (LQT), a proarrhythmic disease with high risk of developing lethal ventricular tachyarrhythmias. The compound ICA-105574 is a recently developed hERG activator and it enhances IKr current with very high potency by removing the channel inactivation. The present study was designed to investigate antiarrhythmic properties of ICA-105574. For comparison, the effects of another compound NS1643 was in-parallel assessed, which also acts primarily to attenuate channel inactivation with moderate potency. We found that both ICA-105574 and NS1643 concentration-dependently shortened action potential duration (APD) in ventricular myocytes, and QT/QTc intervals in isolated guinea-pig hearts. ICA-105574, but not NS1643, completely prevented ventricular arrhythmias in intact guinea-pig hearts caused by IKr and IKs inhibitors, although both ICA-105574 and NS1643 could reverse the drug-induced prolongation of APD in ventricular myocytes. Reversing prolongation of QT/QTc intervals and antagonizing the increases in transmural dispersion of repolarization and instability of the QT interval induced by IKr and IKs inhibitors contributed to antiarrhythmic effect of ICA-105574. Meanwhile, ICA-105574 at higher concentrations showed a potential proarrhythmic risk in normal hearts. Our results suggest that ICA-105574 has more efficient antiarrhythmic activity than NS1643. However, its potential proarrhythmic risk implies that benefits and risks should be seriously taken into consideration for further developing this type of hERG activators.